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Comments on the Aminosilane Grouping and Test Plan

Comments on the Grouping of Aminosilanes

The Silicones Environmental, Health and Safety Council (SEHSC) has sensibly grouped
two very similar aminosilane compounds into a single test plan.  Chemically, these two
compounds are very similar, and when released into the environment, they will rapidly
degrade to nearly identical products.  However, when these products enter into any
relevant environmental setting, they will quickly react with water to hydrolyze to the
trisilanol derivatives.  Therefore, the potentially toxic moieties associated with the release
of these compounds are the trisilanol derivatives or the degradation products of the
trisilanols which are fairly unstable themselves.  We suggest that a larger group be
developed based on the chemical instability of silanes, with a focus of what potential
toxic moieties really occur.   Furthermore, toxicity data on these compounds may already
exist, or these hydrolysis products may be included in other groupings of HPV chemicals.
For example, further hydrolysis of these two compounds could result in the production of
ethylenediamine or other alkyl amines, which are well characterized and would easily be
included in an alkyl-amine group.  This sort of consideration has been used in the
development of the silane,[3-(2,3-epoxypropoxy)propyl]trimethoxy group submitted by
SEHSC, where the environmental fate has dictated that almost no testing is deemed
necessary.

Grouping based on the relevant toxic moiety will require the sponsoring organization of
each group and the EPA to creatively consider the environmental fate of compounds in
the environment and in organisms before embarking on testing.  It may be necessary to
revisit groupings to ensure that groups are characterizing all the relevant compounds.  For
example the sponsors of this group would need to ensure that the amine hydrolysis
products of these silanes are addressed in any alkyl amine group.

Comments on the Aminosilane Test Plan

The dominant characteristics of the aminosilanes are their instability in water, which is
referenced in the background information in the test plan.  As water is one of the essential
ingredients of all living things, any relevant environmental exposure will result in
hydrolysis and degradation of the compounds.  In looking at the test plan, SEHSC has
done a relatively good job of considering the existing data in refining their test matrix.
However, the SEHSC still plans to conduct repeat dose toxicity testing and reproductive
toxicity testing, despite the fact that the aminosilanes are highly instable in environmental
systems, with the test compounds essentially behaving like closed system intermediates.
It should be noted that point no. 7 of the October 14, 1999, letter states that “participants
shall not develop sub-chronic or reproductive toxicity data for the HPV chemicals that
are solely closed system intermediates, as defined by the OECD/SIDS guidelines.”
Clearly, this exclusion is due to lack of exposure to these materials and is similar to the
situation with the aminosilanes.
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We urge that the category be expanded to include the trisilanol compounds and perhaps
other silanes that will rapidly degrade in water before considering conducting further
toxicity testing.  In addition, the stability of the trisilanols needs to be considered as well,
so that the essential potentially toxic moieties may be identified before proceeding with
these tests.  The reproductive and repeat dose tests will be an irrelevant waste, as the
compound administered to animals would immediately transform to other compounds
that would potentially affect the animals.  It is critical that these hydrolysis considerations
be well understood before embarking on these testing plans, so that the focus of any
evaluation is on the actual compounds that may potentially affect organisms, not their
industrial precursors that immediately disappear upon administration in a test.

Therefore, we urge that the repeat dose toxicity and reproductive toxicity tests not
be conducted on these compounds, as they will never be present in their industrial
form in the environment or in organisms.  Characterization of repeat dose and
reproductive exposure should focus on the hydrolysis products of these compounds,
which would be their true environmental occurrence.  Tests should not be conducted on
their environmentally unrealistic industrial formulation.

Conclusions

The aminosilane group is an obvious grouping of two very similar compounds that are
dramatically unstable in environmental systems as they react immediately with water.
This group should be expanded to include other silanes and degradation products as the
environmental and biochemical effects rapidly transform these compounds to other
byproducts.  Potential toxicity should only be characterized using the actual compounds
that affect organisms, not the industrial precursors.


